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Abstract

AIM: To investigate the therapeutic effects and
mechanism of thalidomide on hepatic fibrosis in
rats.

METHODS: Liver fibrosis in rats was induced by
intraperitoneal injection of carbon tetrachloride
for 4 weeks. The rats were killed at 2, 4 and 6
wk after treatment with 100 mg/kg intragastric
thalidomide. Liver fibrosis score was assessed
under the light microscope by H&E staining. Se-
rum hyaluronic acid (HA), laminin (LN), procol-
lagen type Il (PCII) and collagen type IV were
detected by radioimmunoassay. Expression of
ICAM-1, VCAM-1 and E selectin were examined
by immunohistochemistry. mRNA levels for
ICAM-1, VCAM-1, and E selectin was detected
by reverse-transcriptase polymerase chain reac-
tion.

RESULTS: Compared with the liver fibrosis
group, fibrosis score in thalidomide-treated rats
(4 or 6 wk) was obviously improved (P < 0.05).
Serum HA (176.6 £ 7.5 ng/L, 173.8 £ 6.7 ng/L
vs 486.9 + 12.4 ng/L), LN (384 + 5.8 ug/L, 34.7
+73 ug/Lvs 845+ 52 pg/L), PCII (443 £55
ng/L, 40.2 £ 6.1 pg/L vs 65.0 £ 5.6 ng/L) and

collagen IV (31.8 + 6.7 ug/L, 30.4 + 5.7 pug/L vs
55.6 £ 6.5 pug/L) in rats treated with thalidomide
for 4 or 6 wk were significantly lower than those
in rats with liver fibrosis (P < 0.05). Expression
of ICAM-1, VCAM-1 and E selectin protein and
mRNA was significantly reduced in thalido-
mide-treated rats, compared with that in rats
with liver fibrosis (P < 0.05).

CONCLUSION: Thalidomide can reverse liver
fibrosis in rats via down-regulation of the ex-
pression of ICAM-1, VCAM-1 and E selectin.
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sion molecule
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BEY: LB A R xE KR 52 B MR A 44k
#9897 R ST AE R U

Tk W R A B R 4R & K R A
ACHEA E, R WA (100 mg/kg) ig
SR E 2. 4. 6 wkAE A B ALK A48
B HE# & WK AT 4295 3 F AL, 35 %
kA f A E R (HA). ERER
B(LN). MMA AR (PCI)FIV AR
(CIV) 8 & ik, % 9% 20 2240 3 sk 4 ) 2m AR 1)
WA TF-1(ICAM-1). & 40 fo 55 0 o
F-1(VCAM-1)FeE-it 3% % (E-selectin) &
B e FA, AR R S B R A
ICAM-1. VCAM-14=E-selectin mRNA#
FE.

HER: SiFLgieammnrk, A EREIT4
wk. 6 Wkt 2 F BAK K AT LA 24 et An o,
BEBAK A FEHA(176.617.5 ng/L, 173.8+
6.7 pg/L vs 486.9+12.4 ng/L). LN(38.4+5.8
ug/L, 34.7£7.3 ug/L vs 84.5+5.2 ug/L). PC
M (44.3+5.5 ug/L, 40.2+6.1 pg/L vs 65.0+5.6
pg/L). CIV(31.8%6.7 ug/L, 30.4+5.7 pg/L vs
55.616.5 png/L)# &2 (P<0.05), WA Fli4
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572 wk, 4 wk, 6 wk28.35 7T 2 E BAKICAM-1.
VCAM-142E-selectin®& & f#smRNA &9 £ ik
(P<0.05).
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JFA5 005 B P 7 400 0 3 7R 2B MO, T A 4
J 1) 5 B 43 - 1(TC AM-1) I/ 40 i 285 4
T-1(VCAM-1). E-EFZ (E-selectin)5s, RERT
HrPE RN AR E A AR A 41 B K up fer 4l
J8, N EE SRR e e A vb R BE M T AR R
bt ARE R, WA X — B R IR T
JIFEF4E1.

1 #RRITSA

1.1 A4+

1.1.1 %34 & Wistar KR, SPFZL, /A5
85-95 g, HWIALAE SLB S HEFT Ok, Vil
TE5: SCXK(%F)2003-0005. [ K, 1ALASAT
KRBT

1.1.2 2 &k WA R R M 25 ) A IR )
P ) S A AR AKC 1 Yo v . DU S Ak Tk (4B 1
WA =), B AT al, 5 f AR A A%
1 6LE IR A . % B iR (hyaluronic acid,
HA), ZHRii%EE H(laminin, LN), T8 Fy R 5
(procollagen Type III, PCIII), IV# k)i (Collagen
Type IV, CIV)E IR A& b e 2 02 7 At
Uy AN ERBUR RICAM-1H04k 4 56 H
Santa Cruz/A @)= fh; PR VCAM-1PUik,
E-selectin i 4 Ky sy e A A=) TR 8 ] 7 i
SP & AR BT 2 W) 7 il TRIzol RNA
PR N 25 [ Invitrogen 2y 7] 77 fih; M-MLVI¥i#%
KM A 35 [ Promega /A F] 7= ii; Taq DNAR G
3 HASTaKaRa/s @] 72 .

1.2 7%

1.2.1 Zhdh 5B A2 ¥65 KR RUBENL AP
2, TE RN HRALNA]) 10 U RIRE R 4155 1. B2
I F VU S A e de A2 s v %2 mL/kg ip, 531K,
N4Lip&5Ea 14life . 4 wkim, BB oK RaE
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25K, AEiE50 5, BENLAIEIL 8 RAE AL, I,
JH 21 S AR TR R, ECINL I BB B JH 20 2P0 v
TRAE. BERZH rh I Aha2 K BEAL S BR YT 4132 AN
H AL (BAL) 10 5. 1% 6 4R B hilfi 4%
Y B AR R Kig, 6 wkJE ALBE. 87T 4l
KRS VDRI BE B 9100 mg/k g i fig, 76
2 wk. 4 wkfll6 wkARHFLARZE12. 10F110 5, 1E
NC. DHIEAL, BUMLIFH S e 21 SOk R R A7
1.2.2 AFREs% 2 S A & B HOR RIS BUF A1)
JHAZIATHE R OISR I A AE AR E(S). S
22220004 V4 2 22 WAB LT 13 25 1 I 2 B v6
. SOHARIAL S M0, SUHIAR S Iy 1, AR ISHE.
1.2.3 34t k4 A HA. LN, PCI#=C
IV &4 FA AR PR 2R S Al H U6 kAT
1.2.4 %% 88405 ENICAM-1. VCAM-1
AeE-selectin®y £ ik: fiH]S-Pi%&, DABR{4, H
L B2 MO S B B 24T, ICAM-1,
VCAM-1HIE-selectinlP FH M R IEA7 T )l 5 A
JE. A5 B HL L 554N i £ FL Y (4006%), &FNFE
T LF 10004 i, Tc 5% B 41 i i v 43 B,
1.2.5 i # - J A Bask B A (RT-PCR) 7 &) &
A2 2RICAM-1. VCAM-1. E-selectin mRNA#
Fak: BUHFA128100 mg, I ATRIzol 1 mL, —2
RIRBUSRNA, ARA SR A8 Y60 T
LAl K5 B BURRNA 1 pg, Wi%E5% ilicDNA.
I1 uL cDNAF TPCRIY 4. 519 h g T
REAEY) TR AR R 7510 ICAM-1(385 bp):
i, 5-CTGCAGAGCACAAACAGCAGAG-3';
T, 5-~AAGGCCGCAGAGCAAAAGAAGC-3';
VCAM-1(283 bp); L, S-TAAGTTACACAG
CAGTCAAATGGA-3'; Fif, S-CACATACAT
AAATGCCGGAATCTT-3"; E-selectin(506 bp):
i, 5-CAACGTGCACGTTTGACTGT-3"
T, 5“AGGTCAAGGCTTGAACACTG-3';
GAPDH(309 bp): Lijff, 5-TCCCTCAAGATTG
TCAGCAA-3"; Filf, 5~AGATCCACAACGGAT
ACATT-3". PCRIR VAR FR K25 pL, NV 5AFR:
ICAM-1(94°C 60 s, 55°C 60 s, 72°C 60 s, 324
), VCAM-1(95°C 60 s, 55°C 60's, 72°C 60 s, 32
AMIEIR), E-selectin(94°C 30's, 53°C 45 s, 72°C 60
s, 35/MIEFR), GAPDH(94°C 30's, 53°C 30's, 72°C
45 s, 35MEH). B HFEKGAPDHAE N A S .
PCR™WIAT15 o/LERNERH B HLIK, R4k L0E
Yt vEEVilber Lourmat&t/i if% 704t R 5ol
AH R I 58 45715 TR T BRRD AR A LA H IR 45 1)
TR X K BE A /G APDH 4% A7 I TR X K B A 1)

WA B 08
ALHRT

F) E B T i@ it
TRAICAM-1.
VCAM-14#
E-selectink ik K
F T K AT
U AR R, 2Ty A
JE % AR R
— & Wy AR L
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1 KREFLEBLZRICAM-1, VCAM-1, E-selectin@&BBYRIA(S-P, x 400). 1: ICAM—1; 2: VCAM~—1; 3: E—selectin.

FEAE G R mRNA K £ 35 K-

Gt A E R SPSSILS Bt
T4k 5rtr. SER R Limean+SDE R, K H]
ALK 22 2599 BT (one-way ANOVA), P<0.05) %=
SCENIE -

2 BR

2.1 FFREJR 2R 5 AL SGEE T IR WO TR IE B
BRI, B ] WALIRIRTE, £ 28 v 40
WO, /N gE R 3L, N AT AR 4 R B B
Ji§, TE RO 1) 58 A P L= H O A () - 1]
F Kk 21 4 DB A7 IR T 2 44k, VA7 41(4 wk
A1\ 6 w1 K R £ 4 A0 A5 AL 41 0 I8 ik
B, RN FFHLIRGOAHE, 18X D eh 4
EAE bR W 1A N N B (I 2 e AL o
JHEF AL B3 W25 TR (P<0.05). H 3 455
H5E R 21 JHT 21 A0 AR 40 A B AR, (R 22 3 R ge it
ok X (P>0.05). WRIFERZIGRTT4 wkd . 6 wk4l
JF- 21 Y AR 03 BT 41 A0 2 8 2% B AR (P<0.05,
#1).

2.2 fi¥HA. LN, PCII#=CIV 4% %L T
YL ALIEHA. LN PCHIFCIVAK -1 &
FE T IEH 41(P<0.05). Fzhi A EHA
LN. PCIIMCIVIKV-E 2T 4 A0 A A P BEAIS,
(BT 3 M 22 S(P>0.05). i VDRI B i6 97 )5,

® 1 KB FAIEERRDMNLEERmean + SD)

SE n SO ST S2 S3 S4  BFA4LIR
N 10 10 0 0 0 0 0.00+0.00
A 8 0 0 2 6 0 275+046°
B 10 0 0 4 6 0 260£052°
C 12 0 2 4 6 0 233+078
D 10 0 3 6 1 0 1.60+0.52°¢
E 0 0 5 5 0 0 150+0.53%

°P<0.05 vs N; P<0.05 vs A; °P<0.05 vs B; %P<0.05 vs C.

1BIT4 wk, 6 wkAU KUK IMEHAL LN, PCIITA!
CIVIRER A 4L ARV 2 wkdl 34 10 35 1%
K(P<0.05, £2).

2.3 FFLALRICAM-1. VCAM-14=E-selectin® &
89 FGA I H ALK BT AU P 52 41 i /b
HICAM-131L, JIF52 5 40 a8 99, HF4i i
KNEAE LR i oI5, HFEF4etb 41K R4
ZUCAM-1RIEE 5 410 W30, BTS2 A 40
J . IIAE P R 4H ITC AM- 136 1K B i, -4 o s
HIICAM-12RIA, ICAM-1FH 41 i £ 3 A
TRV DX SR« /N P 28 P At v i DX AR
AL, VCAM-1. E-E# AR IEH 41K
RL T LRIE, ENF LY R IE M i 5
ICAM-1ZEA(E D).
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ax: HA N PCII c
N 10 109.8+ 7.1 29.1+4.0 7.2+0.7 23.9+7.0
A 8 486.9 + 12.4° 84.5+5.2° 65.0+5.6° 55.6 + 6.5°
B 10 483.7 +14.4° 81.4+6.2° 63.6+6.3° 52.9+6.6°
C 12 481.1+13.3° 80.3+5.5° 61.4+5.6° 52.5+6.9°
D 10 176.6 +7.5°¢ 38.4+5.8% 44.3 + 5.5 31.8+6.7°
E 10 173.8+£6.7° 34.7 £7.3% 40.2 £6.1°¢ 30.4 +£5.7°%
°P<0.05 vs N; °P<0.05 vs A; °P<0.05 vs B; °P<0.05 vs C.
385 bp ICAM-1
283 bp VCAM-1 DB n ICAM-I VCAM-1 E-selectin
£8
506 bp E-selectin N 10 3.0+0.7 24+08 23+0.8
A 8 608+64° 83.8+95  76.1+0.4°
308 bp GAPDH B 10 57.6+7.1° 80.3+9.4° 74.7 +7.5°
C 12 49.6+6.8™ 20.8+6.5 64.2+8.6%
2 BIAARAFELRICAM-1, VCAM-1, E - selectin D 10 81x08"° 9.0x£1.0°° 11.8+1.4"%
MRNABYZRIX. 1: marker; 2: IEEXS AL 3: JFE4T4E(VE; 4: H E 10 79x07°° 89+1.1°° 7.0+1.0°°
SIEEA; 5: YO RIBEREATT2 whkid; 6: VD RIBERHATT 4 whi; MRNA
7: IPRIRREIETT 6 whH, N 10 0.35:0.07 058008 0.26+0.06
A i A 8 151+1.11*° 1.24+0.10° 1.37+0.12°
FEET e KR ZTICAM-1 10 1.47£011°  1.21£010° 1.28+0.11°

VCAM-1. E-selectinBHP: 40 5 70 8 B & =
T IEH 41(P<0.05). H 3l & 241 K B 4128
ICAM-1. VCAM-1. E-selectinPH:4H i 5 7
B 2T YAl K BRAT T R A, H G W 35
2 (P>0.05). KT AHICAM-1. VCAM-1,
E-selectinFHPE40 i 71 2> OB 4T e A 4 0 3%
W>(P<0.05), HiBIr4 wk. 6 wk41IICAM-1.
VCAM-1HIE-selectin(f)#IE F R ATT2 wkl
ok B (P<0.05, #£3).

2.4 Fr#A221CAM-1. VCAM-1#=E-selectin
mRNA# & L4 KRICAM-1.
VCAM-1HIE-selectin mRNAZK P4 1F % 41
B S T 5 (P<0.05). [ 8l 3 A% 2 K U 41 2R
ICAM-1. VCAM-1fE-selectin mRNA#KHT£T
YEALZH K A I BRI, ARG S 35 M 22 72 (P>0.05).
BIGITHIIICAM-1. VCAM-1#MIE-selectin
mRNAZK VA 4 AL 24 15 3% R B (P<0.05), H.
HIT4 wke 6 wkZHICAM-1. VCAM-1HIE-se-
lectin mRNAKFERVATT2 wkd] B FFE N B 2%
(P<0.05, &2, %3).

3 e
VR R R V2 IR T O MRCRE R AT 4R J
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12 1.33+£0.10°° 1.16+0.24*° 1.16+0.11**
10 0.69+0.09°* 0.75+0.10* 0.42 +0.11%*
10 0.60+0.10°*° 0.67+0.11°*° 0.36+0.11°*

m o O @ >

?P<0.05 vs N; °P<0.05 vs A; °P<0.05 vs B; °P<0.05 vs C.

N AR IR, V0 S £ FH 4 I
ANFe Sy, M H BT EE M. R &
Pl A /B, sk B2 B EM, 5
B FH AL R DA ORI DA I S PRI S0t — 2D IR
AN Yeh et al “SiE Svb R R e g v6 97 SERE
(ISR A6 40, (e RE FFREAL I & . Muriel
et al™ 5 KR CCLAF AL i [] i 25 T 10 R
Jiie, K ELFR G R & e i 2 PR . AR 422
SRR . SRR AN, s v R i nT LA
1ECCL TS 1) RAE LT HEAL.

WAV R, S HFEF 4L dimite, Ash
T B A K ST A 2P 2 R0 LT T 4T 4k AL SR b
HA. LN. PCIIl. CIVI{KEHTCH 41, H
R ERGTT 4 wkdl. 6 wk4l i) W35 i3 K
BT 2 2 BE 22 AR Ak, 5 25 AR I 37 T 41 4k 4k
JEFFHA. LN, PCII. CIVHI& &, £HIbHE
Jige n] DA 255 b 3ot 2 s 5 M K BROBF 4T 44k, Al
VORI FE e 4 w1 FH 2, E A 6 w5 4

WA R

JA A8 AR SRk, SR
B, FA RS
s R
HAMA —
A E L.
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4 wkIT G b Ve 2 e, SR WIVD R FE NGR4T 4
ARAFAE I S (BT T

JFFE AR 41 . (H S C) PR 3% A0 R 386 5 2 T 41 4
R AR O AR ORI, #EHSCAN
FISICAM-1, TMHEAFIHSCI AT INICAM-1
DRk K LR IE 4. 1% Al MK B3R OR
ICAM-1[1ZRIE SHSCHITEL S A 4itb i) kAR
WU, RACAI MR TALFA-1. MAC-1 541
MM EIICAM-1455, i3 SUH 40 A 52
JAAN BB T B LT 4. VCAM-1A] BEARAE 1t
ehPERL A i, T ELARR G B R A A S T 4 g
BN, 5 RIE IR AR RO SR V1) %
%. E-selectin 55 41 J& 1. (4 41 o 5 10457 P9 32 401
IR R AR AR B AL ZR 0 P B A i R
IR E-selectinf] 415 28 11 41 A1 4 12 41 P
I, SR AL RE, (A8 ALIR 40 Mo, ik
AR AT A ) R AR T R

ARSI K B, AE TE AL AR 4K R 4
AP HATICAM-1. VCAM-1HE-selectin mRNA
(05, (EASE TR 2 (1) 2 08 i Ji (o 25 48 fn . A 7Y
HRRATHLICAM-1. VCAM-1, E-iEFHH
B B IE B H AL A, RS R 40
LA PR 0 o e A S i, T 440 A HH B BH
ik, Ut WP I R 1Y 5 T R S T AR 4k
(K R IRHLHIAE 5%, Teo™ &I, YA f T LY /b
TNF-ouif5 5 [0 K P R 4 M b ) 4 o 2 1
5> FICAM-1. VCAM-1H1E-selectinff#
KL Geitz et al” HiF5Z, ICAM-1. VCAM-1
FE-selectinZs 5 A MHpr 4i i AT P 1z 41 B 26 B
PRAG RN, V0 B ] BE BT 8 R B o 1 b
WL AT SR IR, A8 D R BE v 9T S 1 K
SUHF£F 44k, v Wk S5 ICAM-1. VCAM-1,
E-selectin mRNARIE (KL, HFAEVF]E
Jie A HTIN TR R E G, #HIICAM-1. VCAM-1,
E-selectinIAMI1E HIZE DI aE, B — & IITH
BN K R, AL MEEFICAM-1. VCAM-1,
E-selectin mRNAZKIA 5 8 (ARIA MK —2L,

W B LA SRR BEAE [F) — KT, VDRI B et K
B £ 4 A% (0 36 7 4R o] g 2 38 i 7] B
ICAM-1. VCAM-1#IE-selectin )% s FIHH 12 /K

eI ST 2 B, v R RE i vT ol ik R i
ICAM-1. VCAM-1#1 E-selectinik /K~ ifij /& 44
PUAFdEACAE . X0 A B T 48 s v B BE e B 9T
JF£F AR LRI, AR 2k BT 25 44k 1 38 97 4L
(1 S %
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